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I. INTRODUCTION
Beginning in the summer of 1964, the National Aeronautics and Space
Administration, in association with the American Society for Engineering
Education, has sponsored Summer Faculty Fellowship Programs wherein faculty
members from colleges and universities across the nation participated in
research type activities at each of eight NASA Centers. These programs
have been jointly conducted by the Centers and local universities and
have been very successful. In 1966, a somewhat similar summer program in
Systems Engineering Design was begun at Stanford University - Ames Research
Center. Subsequently, three other summer programs in Systems Engineering
Design have been started at other NASA Centers making a total of twelve
programs. This report concerns the 1972 Summer Faculty Systems Engineering
Design Program conducted jointly by Marshall Space Flight Center and
Auburn University. (See Appendix I for description of other programs.)
The purpose of the design programs is to develop systems approach
philosophy by multidisciplinary group participation in a design training
experience. The objectives are: (1) to increase competence and to develop
concepts which will enable participants to organize multidisciplinary
engineering systems design programs and courses at their home institutions
and, (2) to establish and further communications and collaborations between
engineering and other disciplines.
The group effort at Marshall Space Flight Center produced ERISTAR which
is a systems design for an Earth Resources Information Storage, Trans-
formation, Analysis, and Retrieval System. A complete report to describe
the study will be distributed separately. However, the resulting .design is
of secondary importance to the training aspect of the program.
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It is hoped the faculty members who participated will use the experience
gained this summer to develop the systems approach in courses and other
applications at their home institutions as well as to lead others in system
solutions of complex multidisciplinary problems. The approach can be
applied in solving socio-economic problems as well as engineering and
other technical problems as has been demonstrated by the history of this
program.
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II. RECRUITMENT AND SELECTION OF PARTICIPANTS
Again in 1972, publicity and program information dissemination was
centralized through the Headquarters Office, ASEE, Washington, D. C. As
in previous years, a flyer (see Appendix I) as well as an extended brochure
was prepared and mailed to all Deans and Department Chairmen in most all
Schools of Engineering in the U. S.. The program was advertised in the ASEE
Journal as well as other national magazines. A letter was sent to a number
of universities soliciting faculty from areas other than engineering because
of the nature of the program (see Appendix I).
In addition to the national effort, the Program Director and Staff
also did as much as possible to advertise the program by contacting and
sending the literature to the participants of previous programs, writing
to Deans and Department Chairmen of several schools, making announcements
at educational meetings (such as committee meetings and conferences), making
personal telephone calls and by doing other various things to promote the
program. The personnel office at the Marshall Center also took every
opportunity to encourage faculty members with whom it came in contact to
apply for participation in the program.
As a result of the excellent promotion, more than 150 applications
were received, 64 of which listed the Auburn Systems Design Program as
first choice. In addition, several more applications received by other
programs which did not indicate a second or third choice were also con-
sidered. Having received this many applications, most of which were
from highly qualified and desirable applicants, selection of participants
was very difficult. As a result, however, it is thought that the program
this -year benefited greatly by those who were selected to participate as
Fellows. It is indeed regretable, however, that there were those who
-3-
were qualified, and were from schools who could and would benefit, that
could not be selected as participants due to the limitation on the total
number of fellowships aya liable..
The program staff, including personnel at the Marshall Center, care-
fully reviewed each application and aligned them into categories of prime
candidates and alternates. Consideration was given to teaching, research
and design experience, age, university represented, scholastic background,
disciplines represented, and potential relationship to the design problem
to be studied. Attention was given to the potential benefit of the
program to the individual, his university, and education in general.
Twenty applicants were selected and offers extended. When acceptances
were known, those listed as alternates were released to other programs.
Figure 1 is a photograph of the 1972 Systems Engineering Design
Program Fellows. Appendix I contains lists of applicants, participants,
and statistical information concerning the Fellows.
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III. PROGRAM ADMINISTRATION AND DESCRIPTION
The 1972 Systems Engineering Design Program at Marshall Space Flight
Center was developed and implemented by a staff consisting of representatives
from Auburn University and Marshall Space Flight Center. Dr. R. I. Vachon,
Auburn, and Mr. Herman G. Hamby, Marshall Space Flight Center, served as
Co-directors. Dr. Russell E, Lueg, University of Alabama, temporarily
appointed to Auburn University, served as Associated Director and
Mr. J. Fred O'Brien, Jr., Auburn, served as Administrative Director.
Dr. J. E. Cox, University of Houston, served as Staff Consultant.
The program began in January with the solicitation and processing of
applications, selection of participants, and detailed planning for the
eleven-week summer period. Several meetings involving the entire program
staff, as well as other interested persons at Marshall, were held to
determine the facility requirements, physical location at Marshall Space
Flight Center, and other needs and directions in which the program would fol-
low. As in the past, the topic for the training exercise was chosen to
coincide with a current effort or interest at Marshall Space Flight Center.
The Systems Design of Earth Resources Information Management System was
chosen as the topic.
By the end of March, acceptances to offers had been received and the
participants were known. Security clearnace applications were submitted,
details of the program, reporting date, housing information, and other
domestic details were carried out during April and May. Administrative
needs and details such as program stationery, identification cards,
-6-
secretarial assistance, stenographic equipment, and other miscellaneous
requirements were handled well in advance of the official starting date,
June 5, 1972. Figure 2 is a Program Schedule and Flow Chart which indicates
the major administrative requirements and arrangements.
All administrative support and liaison such as stipend disbursement,
travel disbursement, security clearance processing, etc., was coordinated
between Marshall and Auburn University through the office of the Adminis-
trative Director. Stipends were based on the maximum figures negotiated
in the contract with NASA Headquarters and were disbursed as follows:
Fifty percent on June 5, twenty-five percent on July 12, and twenty-five
percent on the last day of the program. Travel expense reimbursement was
based on Auburn University travel regulations which provided mileage and
per diem allowances. Disbursement was made to each individual in two
checks; one to cover expenses for coming to the program, and the other for
expenses going home from the program.
The Marshall Space Flight Center provided facilities and support.
The participants and staff were provided office, space in Building 4202
at MSFC. The cooperation and support of the major divisions of MSFC as
well as of offices such as Security, Protocol, Public Affairs, Personnel,
Training, and other supporting elements were outstanding and completely
adequate.
At the beginning of the program, and after the first few days of
orientation into the physical surroundings and getting acquainted with
each other, the participants organized themselves into task groups
commensurate with both the disciplines represented and the mission re-
quirements. Figure 3 is an Organizational Chart of the program. A project
-7-
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FIGURE 3. PROGRAM ORGANIZATIONAL STRUCTURE
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leader and task group leaders were elected three times during the program,
thus providing the maximum benefit to as many participants as possible.
The project leader met each morning with the program staff and then with
*
his task group leaders to review progress and to resolve technical
questions. In addition, all groups conducted individual and joint seminars,
interviews, and other informal meetings on the project and educational
aspects of the program.
In order to efficiently carry out the training aspects of the systems
engineering approach, the organization and conduct of the official eleven-
week period was done in three phases. The first phase, approximately three
weeks, was an orientation period where the participants were subjected to
a large number of high quality technical and design problem oriented seminars
and presentations on subjects describing the national space program as well
as the future concepts of earth orbiting vehicles and systems. From these
seminars, contacts with Marshall and other areas were established and
this provided a source of more detailed information needed in latter phases
of the program, as well as established a base of knowledge forJthought.
A tour of the Marshall Center and a tour and work session at the Manned
Space Flight Center were conducted to further orient and provide a "feel"
for space program size and identification that otherwise could not have
been provided. The first of two interim reports was written.
The next five weeks were spent evaluating design concepts, providing
alternative solutions to problems, tentatively establishing the basic re-
quirements and systems needed, and performing general systems analysis. Then
initial trade-offs were effected, alternate or new systems and subsystems
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were integrated into the total concept, further refinement was attempted,
and an interim first-trial presentation was staged and the second interim
report was written.
The last three weeks were used to determine, through final trade-offs,
the final complete design, mission description, and identification. Pre-
paration of a rough draft of the final report and an oral presentation were
also done during this period.
The program was concluded on August 18, 1972, with a final oral technical
presentation in the Morris Auditorium of the main building in the Head-
quarters Complex at the Marshall Center. Appendix II contains a sample
of the program folder. The two-hour presentation, complete with visual
aids, was conducted by the entire group and the attending audience was
comprised of representatives of all sections of the Marshall Center,
several educational institutions, and industrial companies in the area and
state, as well as from other states. Over fifteen hundred invitations (a
sample is shown in Appendix III) were mailed to invited guests throughout
the country. (The presentation was also recorded on both audio and video
tape.)
A technical report entitled ERISTAR has been prepared and will be
^ •
sent to all Deans of Engineering, engineering department heads, members
of the ASEE Space Engineering Committee, and other NASA summer faculty
fellowship program co-directors, as well as the Fellows' congressmen and
senators. This technical report covers the entire project;.
-11-
IV. PROGRAM EVALUATION
Because of the long-range nature of the objectives of the program,
total evaluation of the summer experience for the Faculty Fellows will
necessarily come later. However, considering some observable aspects
of the program such as reactions of the participants, total cooperation
of the Marshall Center, general evaluation by the program staff, etc.,
it is thought that the 1972 Systems Design Program at Marshall was over-
whelmingly successful in meeting the objectives. As the program developed
and the weeks passed, the participants and staff were able to actually see
and identify a definite molding of a team effort, absorbtion of a new
philosophy, and the implementation of the systems approach to the selected
design problem. New thought processes were established, technical areas
were investigated in a new and different manner which produced more
conclusive and usable results, and in general, the enthusiasm and morale
of the group was outstanding.
At the end of the program, the participants responded to the question-
naire shown as Figure 4, The detailed answers are summarized and are
contained in Appendix TV of this report. Essential points of the summary
are as follows:
1. The most prominent means of initial knowledge of the program
for the participants was through the ASEE advertisement schemes.
2. The stipend was adequate.
-12-
FIGURE 4. AUBURN-MSFC ENGINEERING SYSTEMS DESIGN
Evaluation Form
Please express your thoughts in regard to the program by -responding
to the following questions. Utilize the back if ample space has not been
provided for your answers. Feel free to add any additional comments. Return
the forms to the secretary by 4;OQ p,m,, Thursday, August 19,
NAME: HOME INSTITUTION:
1. How did you first become aware of this program?
2. Was the Fellowship stipend meager adequate . • generous
3. Was this work within your field of primary interest? yes no
Was the nature of your assignment challenging? yes ' no
If not, what would have made it so.
4. Would this involvement be of help to you in establishing multidisciplinary
design courses at your home institution? • yes no
5. If you answered #4' affirmatively, what additional information will be of
particular use to you?
6. Do you plan to institute a multidisciplinary design program at your
institution? yes no
7. If your answer to #6 is affirmative, what would be the pattern for developing
such a program at your institution?
8. Were you furnished adequate information and guidance (such as directions,
housing information, etc.) in details concerning relocation and coming to the
program? yes no What recommendations do you have to improve
this area?
-13-
Page 2
Participant Evaluation Form
9. What from your personal viewpoint are the major advantages of this program?
10. What from your personal viewpoint are the major disadvantages of this pro-
gram? '
11. Would you recommend this program to a colleague? - _ yes _ no
Please list names of colleagues who you think would be interested.
!••• . . ' - . • - • •
2.
3 . . . ' . . •
12. In your opinion do you think the methodology of the Systems Engineering
Program to which you have been exposed can be applied to the teaching of
courses in your technical discipline? , _ yes - _ no
If yes, how? If no, why not?
13. How could future' Design Fellowship Programs be improved?
14. Other Remarks:
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3. Thirteen participants reported they were working directly in. their
field of interest, and all but one thought the work was very
*
challenging.
A. All Fellows thought the experience would be very helpful and
would attempt to apply this experience in various ways back at
their home institutions.
5. All thought directions, institutions, information sent befor^ arrival
at MSFC were adequate. Some comments were critical of the apartment
situation, although all were able to obtain suitable housing eventually.
6. As in past programs, the participants thought the association with
other participants, the systems approach experience, change from
usual routine, and the opportunity to deal with a real world problem
were the greatest advantages of the program. The most predominant
disadvantage of the program was the shortage of time for a rather large
scope problem area. A lesser point listed was the financial dis-
advantage.
7. As in past years, the Fellows' comments generally reflected a very
positive response, indicating a good experience. They wrestled
with a very large and almost undefinable problem, but found the
experience enlightening and, although disagreements and frustrations
occurred, it is though each participant gained a lot from his
summer experience.
-15-
V. CONCLUSIONS
1. There is no question that the objectives of the program are
being met in the Systems Engineering Program at MSFC. The evaluation
results indicated that the enthusiasm generated among participants will
be a continuing element and future applications of the summer experience
will be done. All participants left with a positive attitude and desire
to continue in this philosophical approach.
2. The large number of applicants responding to program adver-
tisement continues to reflect a wide interest in the program. Conse-
quently, the quality of the applicants continues to rise. It is
concluded that this program will continue to attract the top engineer-
ing and science educators and that the activity and quality of perfor-
mance of future Fellows will increase.
3. The program should be continued in future years. However, due to
the complexity of the problems and the importance the Center has placed
on the summer effort, the staff level is somewhat inadequate in number
and it is recommended consideration be given to increasing the staff by
one man.
4. Because of the increasing disparity between the participant's
average weekly salary and the present level of stipend, it is highly
recommended the stipend be raised to $275.00 and $300.00 per week for
first and second year participants respectfully.
5. The philosophy and techniques employed in the system engineer-
ing approach can be applied to the solution of many problems facing the
nation today.
-16-
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summer Faculty Fellowships
I For U.S. citizens who are faculty or research staff members, preferably with two years of teaching experience.
NASA
National Aeronautics
& Space Administration
American Society
for Engineering Education
ENGINEERING SYSTEMS DESIGN
OBJECTIVES: (1) To increase competence and to develop concepts which
will enable participants to organize multidisciplinary engineering sys-
tems design programs and courses at their home institutions. (2) To
establish and further communication and collaboration between en-
gineering and other, disciplines.
DESIGN FELLOWSHIPS: Awarded to young engineering and science
faculty members in programs of summer study to be undertaken by
several universities in cooperation with NASA research centers. Fellows
will come to universities adjacent to NASA centers to participate as
members of multidisciplinary design teams. Each group will select and
design a complex engineering system, such as an unmanned planetary
reconnaissance vehicle, an environmental monitoring and control sys-
tem, or an information management system. The Fellows will be associ-
ated directly with the NASA program and will be confronted with the
most modern systems design problems. The engineering systems con-
cept, that of approaching the design problem in its entirety, will be
utilized by the faculty design teams.
FELLOWSHIPS: Stipends are intended to meet the salary of the par-
ticipant but will not exceed $275 per week. Travel allowance will be
paid. Approximately 80 Fellowships will be awarded. Several faculty
members from a single university are encouraged to participate as a
part of a design team.
DURATION: 11 weeks.
PROGRAM DESCRIPTIONS
Marshall Space Flight Center Auburn University
June 5-August 16,1972
A complete systems design study of a user oriented Earth Resources
Information Management System.
Ames Research Center Stanford University
June 12-August 25,1972
The design of a system for the non-agricultural production of food.
Langley Research Center Old Dominion University
June 12-August 25,1972
Engineering systems design approach to achieving benefits from human
factors engineering in current transportation systems.
Manned Spacecraft Center University of Houston
Rice University
JuneS-August 18,1972
A systems study and design of a self-sufficient ecosystem for future
application to future lunar and planetary colonization as well as long
duration space missions.
AERONAUTICS AND
OBJECTIVES: (1) To further the professional knowledge of qualified
engineering and science faculty members. (2) To simulate an exchange
of ideas between participants and NASA. (3) To enrich and refresh the
research and teaching activities of participants' institutions.
RESEARCH FELLOWSHIPS: Awarded to young engineering and science
faculty members for summer research in a NASA-university cooperative
program. Fellows will conduct research projects of mutual interest to
the Fellow and to the NASA center. Each Fellow will work with a center
colleague and will be associated directly with the aeronautics and
space program and the concomitant basic research problems. Special
courses, seminars, workshops, lectures and the like are included in
each cooperative program. These Fellowships may be renewed for a
second summer subject to the availability of funds.
FELLOWSHIPS: Stipends are intended to meet the salary of the par-
ticipant but will not exceed $250 per week for first-year Fellows or
$275 per week for second-year Fellows. Travel allowance will be paid.
Approximately 60 first-year Fellowships will be awarded.
DURATION: 10 weeks.
PROGRAM DESCRIPTIONS
Goddard Space Flight Center The Catholic University of America
June 12-August 18,1972
University of Maryland
The research programs include communication and telemetry, com-
puters, quantum electronics, antennas, automatic control and space
science.
Marshall Space Flight Center Auburn University
University of Alabama
JuneS-August 11,1972
Research in aero-astrodynamics, astrionics, computation and space
sciences and other basic and applied disciplines.
SPACE RESEARCH
Manned Spacecraft Center University of Houston
Texas A&M University
JuneS-August 11,1972
Science and applications research in planetary and earth sciences, space
medicine and environmental physiology, life support systems, communi-
cations, guidance and control, spacecraft propulsion and power genera-
tion, structures and mechanics, aerodynamics, spacecraft design and
flight operations.
Langley Research Center Old Dominion University
June 12-August 18,1972
Research opportunities encompass aerodynamics, structures, materials,
operating problems, fluid mechanics, mechanics of flight, energy con-
version, space environmental physics, and many others.
Lewis Research Center Case Western Reserve University
lune 12-August 18,1972
All aspects of research and advanced technology related to propulsion
from air-breathing engines and chemical rockets to nuclear and electro-
magnetic rockets and to power generation from Brayton and Rankine
cycle turbogenerators and direct energy conversion devices to solar
cells, fuel cells, and thermionic and magnetohydrodynamic generators.
Ames Research Center Stanford University
June 19-August 25,1972
Topics for research from aeronautics, atmospheric entry technology,
avionics, computer sciences, earth resources, environmental biology,
exobiology, biotechnology, instrumentation, spaceflight and systems
engineering.
Only U.S. Citizens are eligible
For application forms and information please contact:
Mr. F. X. Bradley, Jr., American Society for Engineering Education
Suite 400, One Dupont Circle
Washington, 0. C. 20036 Phone: 202—293-7080
APPLICATION DEADLINE: March 1
ANNOUNCEMENT OF AWARDS: March 15
1. Program Advertisement
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January 21, 1972
President
University
City, State, Zip
Dear Sir:
This letter is to solicit applications from faculty interested in the
NASA-ASEE Engineering Systems Design Summer Faculty Fellowship Program
to be conducted at the Marshall Space Flight Center in Huntsville, Ala-
bama, June 5 to August 18, 1972. We bring this program to your atten-
tion because of the multidisciplinary nature of our effort.
The program is sponsored by NASA and the American Society for Engineering
Education, but our program participants are sought from all disciplinary
areas. The reason for this is that we are offering a summer learning
experience in the Systems Approach. This approach requires participants
who are interested in learning a multidisciplinary strategy to attack
problems and are open minded to gaining from interaction with colleagues
in disciplines other than their own. We have found from past experience
that faculty in the life sciences, physical sciences and the arts are
interested in participating in our programs and have taken their experiences
back to their campuses and improved their teaching and/or research. We
,ask you to alert your talented and imaginative faculty to our program.
This year we will be applying the Systems Approach to an information
management system for earth resources data. The concern for our
environment is matched with the concern of how to collect, store and
disseminate data on the environment to users of such data for the
benefit of mankind. Earth resources data are being collected at present
without an adequate information management system. The task of this
year's summer Faculty Fellows will be to design a prototype system in
concert with the users. This task is large, but past experience shows
we can contribute.
Please tell your faculty of our program and ask anyone having questions
to call me collect.
Cordially,
R. I. Vachon, Director
1972 Auburn Design Program
RIV:ljb
2. Letter to University President
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3. List of Participants aiid Staff
Summer Faculty Fellowship Program
Auburn University Engineering Systems Design
1972
Participating Fellows
Dr. Richard W. Berry
Department of Geology
California State University, San Diego
Dr. William E. Biles
Department of Aerospace
and Mechanical Engineering
University of Notre Dame
Professor Louis F.. Boness
Computer Technology Department
Purdue University -
North Central Campus
Dr. Louis I. Briggs
Department of Geology and Mineralogy
University of Michigan
Dr. Wilburn 0. Clark
Electrical Engineering Department
Arizona State University
Professor Jacques L. G. Emplaincourt
Department of Geology and Geography
University of Alabama
Dr. Carl B. Estes
School of Industrial Engineering
Oklahoma State University
Dr. Richard C. Gerhan
Department of Economics
Baldwin-Wallace College
Dr. Rafael C. Gonzalez
Electrical Engineering Department
University of Tennessee
Dr. Richard 0. Hoffman
Department of Industrial
and Management Systems Engineering
University of Nebraska
Dr.. Donald H. Kraft
School of Library & Information
Services
University of Maryland
Mr. Cecil W. Messer
Environmental Applications Office -
NASA
Marshall Space Flight Center
Dr. Theodore A. Meyer
Department of Marketing
University of South"Alabama
Dr. Andrew C. Ruppel
School of Commerce
University of Virginia
Dr. C. William Skinner
Department of Computer Science
North Carolina State University
Dr. Joseph J. Talavage
Industrial & Systems Engineering
Georgia Institute of Technology
Dr. J. Mark Elliott
Department of Mechanical Engineering
University of South Alabama
Liaison Research
Faculty Fellow with
Environmental Applications Office-
NASA
Marshall Space Flight Center
Technical and Administrative Staff
Dr. Reginald I. Vachon
Department of Mechanical Engineering
Auburn University
Dr. Russell E. Lueg
Department of Electrical Engineering
University of Alabama
Dr.. Jim E. Cox
Department of Mechanical Engineering
University of Houston
Mr, Herman G. Hamby
Environmental Applications Office
NASA
Marshall Space Flight Center
Mr. J. Fred O'Brien
Engineering Extension Service
Auburn University
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1972 AUBURN - MARSHALL SPACE FLIGHT CENTER
NASA-ASEE SYSTEMS DESIGN PROGRAM
STATISTICAL SUMMARY
Number of Participants - 15
Academic Rank
Professor 3
Associate Professor . 2
Assistant Professor 8
Instructor 1
Lecturer 1
Degrees
PhD 13
MS 1
MBA 1
Average Age 37.7
Average Weekly Salary* $360.42
Disciplines Represented
Aeronautical & Mechanical 1
Business Administration, Commerce & Marketing 2
Economics 1
Electrical Engineering 2
Geography 1
Geology 2
Industrial Engineering 2
Library Science & Information 1
Mathematics & Computers 2
Systems 1
Universities Represented 15
*Based on 39 weeks
X1971 Average $342
4. Statistics on Participants
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APPENDIX H
1. Description of Tours
2. Miscellaneous Items
a. Typical Schedules
b. Stationery, Identification Card, Note Pad
c. Final Presentation Invitation
d. Final Presentation Program Folder
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2. DESCRIPTION OF TOURS
The participants were given a conducted tour of Marshall Space Flight
Center on the second day of the program. The tour included the SKYLAB
mock-up, neutral buoyency facility, space station mock-up, test facilities,
simulation units in the computation laboratory, and other points of interest.
On July 30-31, the group toured the Kennedy Space Center. Briefings
of the various ongoing programs (Apollo, Skylab, etc) as well as site
visits of the VAB Launch Control, launch sites and other aspects of the
NASA Launch facilities were conducted. A highlight of the tour was the
,
viewing of the Apollo 17 vehicle and observing components and the launch
tower for the Skylab vehicles in the VAB.
On July 17-17 the group toured the Manned Spacecraft Center, Houston,
Texas. In addition to viewing the facilities and operations of
the Center, this trip afforded the opportunity to meet jointly with the
Design group at MSC. The meeting was quite enlightening to see both the
differences in and similarities of the two programs. (The Houston group
later toured the Marshall Center, and reciprocation was possible.)
On other occasions, members of the group visited Washington, D. C.,
Goddard Space Flight Center, Mississippi Test Facility, Governmental offices
in Atlanta, Ga., and Lexington, Kentucky. These visits were most Important
and provided the opportunity to acquire much data pertinent to the program.
As in past years, it is thought the tours and site visits continue to
be a vital part of the summer program. They provided a great source of
information for program input as well as afforded a change of pace and
opportunities for participants to become more acquainted with each other.
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A U B U R N U N I V E R S I T Y
A U I U « N A L A B A M A
E N G I N E E R I N G E X T E N S I O N S E R V I C E
NASA-ASEE Sponsored Summer Foculty
Systems Engineering Design Progrom
Marshall Space Flight Center
Telephone (205) 453-1619, 453-1626
Address Reply To:
Auburn Design Program
Building 4202
Marshall Space Flight Center, Al 35812
August 14, 1972
S-34
SCHEDULE
Saturday. 12 August 1972
0800-
Monday, 14 August 1972
0800-0815
Tuesday. 15 August 1972
0800-0815
1700-
Wednesday. 16 August 1972
0800-0815
1700-
Bldg. 4202
Work on Final Report
Bldg. 4202, Staff Office
Project Leader/Staff Meeting
Bldg. 4202, Staff Office
Project Leader/Staff Meeting
Bldg. 4200, Morris Auditorium
Practice for Final Presentation
Bldg. 4202, Staff Office
Project Leader/Staff Meeting
Bldg. 4200, Morris Auditorium
Dress Rehersal for Final Presentation
a. Typical Schedule
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A L A N D - G R A N T U N I V E R S I T Y
A U B U R N UN I V E R S I T Y
A U B U R N A L A B A M A
E N G I N E E R I N G E X T E N S I O N S E R V I C E
NASA-ASEE Sponsored Summer Faculty
Systems Engineering Design Program
Marshall Space Flight Center
Telephone (205) 453-1619, 453-1626
Address Reply To:
Auburn Design Program
Building 4202
Marshall Space Flight Center, Al 35812
Marshall Space Flight Center Auburn University
NASA ASEE
National Aeronautics
& Space Administration
fc
• k] A
X^X f
American Society
or Engineering Education
SYSTEMS ENGINEERING DESIGN
Faculty Fellowship Program
June 5-Auguit 18, 1972
Building 4202
Marshall Space Flight Center, Ala. 35812
(over)
Phone (205) 453-1619
453-1626
STAFF
Dr. Reginald I. Vachon, Director
Mr. Herman G. Hamby, NASA Co-Director
Dr. Russell E. Lueg, Associate Director
Mr. J. Fred O'Brien, Jr., Administrative Director
FACULTY FELLOWS
Dr. Richard W. Berry
Dr. William E. Biles
Prof. Louis F. Boness
Dr. Louis I. Briggs
Dr. Wilbum O. Cla*
Prof. Jacques L. G. Emplaincourt
Dr. Carl B. Estes
Dr. Richard C. Gerhan
Dr. Rafael C. Gonzalez
Dr. Richard O. Hoffman
Dr. Donald H. Kraft
Dr. Theodore A. Meyer
Dr. Andrew C. Ruppel
Dr. Charles W. Skinner
Dr. Joseph J. Talavage
NASA & ASEE
Nation*! Atronautid
It Space Administration
fo
I C)
\_/
American Society
tar EngiiMfint Educate
From the desk of -
SYSTEMS ENGINEERING DESIGN
Faculty Fellowship Program
Marshall — Auburn
Bldg. 4202 — Phone 453-1619, 453-1626
>* Stationery, Identification Card, Note Pad
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Practical Use Of ERTS Data
Essential For Project Success
HUNTSVILLE - Ed Hudspeth, chief
of the special studies division of the
Alabama Development Office, told a
summer faculty fellowship meeting here
recently at the Marshall Space Flight
Center that it must concentrate on the
practical application of information
gleaned from the Earth Resources
Technology Satellite (ERTS), which will
be placed in orbit sometime during June.
"Regardless of how successful the
Satellite is and regardless of how
sophisticated a system we design, the
project will be a total waste unless the
information generated is in a form that
the people of Alabama can use,"
Hudspeth stated.
The group, composed of experts in
several different disciplines from various
colleges and universities around the
country, is sponsored by NASA and the
American Society for Engineering
Education. It is presently working on the
complete systems design of an earth
resources information system.
The ADO's role, according to
Hudspeth, is to work through the regional
planners with local planners to establish
an awareness of the program and to
determine how information gathered by
ERTS can best be used. Remotely sensed
data from ERTS may be useful in
managing Alabama's natural resources.
We must inform the public of these
projects, because the potential users of
such information are not aware they can
use ERTS data to advantage," says
Hudspeth.
The applications could possibly
include detection of crop diseases, insect
infestations, locations of areas of
pollution, areas of fish concentration,
land use resource conservation and many
others.
-39-
June 7, 1972
40 EDUCATORS FROM 31 COLLEGES
IN FACULTY FELLOWSHIP PROGRAM
Forty educators from 31 colleges
research programs at the Marshall
The two programs are parts of
the Summer Faculty Fellowship
program, one of 10 conducted at
NASA centers throughout the na-
tion in conjunction with the
American Society for Engineering
Education.
The design program here will
run from June 5 to August 18. The
research program will run until
August 11.
The research portion of the Fel-
lowship program has been run-
ning eight years. This is the fifth
FELLOWSHIP LEADERS — Leaders in the Summer Faculty Fellow-
ship program took a few minutes out for a break last week just
before a meeting began in Building 4200. The Research and Design
teams here for the summer include 40 educators from 31 colleges
and universities from throughout the United States. Seen here are
(I to r) Herman Hamby, PD-MP, and Dr. R. I. Vachon, Auburn Uni-
versity, co-directors of the Design program, and Marion I. Kent,
MSFC representative, and J. Fred O'Brien, Auburn, director of the
Research program. Participants in the program will work with
MSFC counterparts on projects of mutual interest to NASA and
the American Society for Engineering Education.
and universities began design and
Center Monday.
year in which the Marshall Center
has served as host for the design
program.
Through these programs, uni-
versity and college faculty mem-
bers work with their counterparts
in NASA on research of mutual
interest. Interests range in subject
matter from nuclear propulsion
and rocket engines to studies in-
volving ecological problems and
medical equipment.
J. Fred O'Brien of Auburn Uni-
versity is director of the research
program. Marion I. Kent is the
MSFC representative. Twenty-five
educators from 20 institutions are
participating.
Dr. R. I. Vachon of Auburn and
Herman G. Hamby of the Marshall
Center are co-directors of the de-
sign program in which 15 educa-
tors from as many institutions are
participating.
Some universities have more
than one educator attending, some
in each program.
Universities and colleges repre-
sented and the faculty members
from each are:
Oklahoma State — Dr. Carl B. Estes; San
Diego State — Dr. Richard W. Berry; Notre
Dame - Dr. William E. Biles; Purdue -
Prof. Louis F. Boness and Dr. Keith H.
Hawks; University of Michigan — Dr. Louis
I. Briggs; Arizona State - Dr. Wilburn O.
Clark;
University of Alabama - Prof. Jacques L.
E'mplaincourt, Dr. Donald J. DeSmet, Dr.
James E. Dudgeon and Dr. Amnon Sitchin;
Baldwin-Wallace College - Dr. Richard C.
Gerhn; University of Tennessee — Dr. Rafael
C. Gonzalez; University of Nebraska — Dr.
Richard O. Hoffman; University of Maryland
- Dr. Don H. Kraft; Georgia Tech - Dr.
Joseph J. Talavage and Dr. Fred E. Williams;
North Carolina State — Dr. Charles W.
Skinner; University of Virginia — Dr. Andrew
C. Ruppel;
University of South Alabama — Dr.
Theodore A. Meyer and Dr. J. Mark Elliott;
Bucknell -- Dr. Paul DeHoff; Mississippi
State — Dr. Jimmy L. Dodd, Dr. Murl W.
Parker and Dr. Jerry W. Rogers; Iowa State—
Dr. Jerome C. Glaser; Tennessee Tech — Dr.
Edwin I. Griggs; California State Polytechnic
- Dr. William L. Hendricks and Dr. Robert
S. Rudland; East Tennessee State — Prof.
Robert B. Honea; University of Toledo —
Dr. Duen-Ren Jeng; Universit' of Illinois —
Dr. Gerald R. Karr;
Western Michigan — Dr. John H. Kusmiss;
Central Missouri State Co lege — Dr. Frank
E. Martin; Louisiana Tech — Dr. Jerry D.
Moore; Talladega College — Dr. Richard A.
Morrison; University of Georgia — Dr. Judy
M. Olson; South Dakota State — Dr. Gary
A. Sawyer; Florida State — Dr. John W.
Sheldon; and Auburn — Dr. Paul D. Smith.
-40-
Friday, August 4, 1972
SatelliteBeginsMapping
Takes Two Minutes to Cross State
A one-ton satellite with elec-
tronic eyes is to zip across
Alabama in two-minute dash-
es today through Sunday,
photographing the terrain
from 570 miles up in what is
promoted as a significant step
in managing natural re-
sources in the state.
The vehicle, the first Earth
Resources Telechology Satel-
lite (ERTS), is to relay data
on land use planning, geologi-
cal and hydrological re-
sources and pollution.
Photographs taken by the
satellite will be "dumped" to
Goddard Space Flight Center,
Greenbelt, Md., and then
provided to investigators of
the University of Alabama,
the Alabama Geological Sur-
vey and Marshall Space
Flight Center.
The satellite goes around
the earth about every 103
minutes, takes less than two
minutes to cross Alabama
from the northwest to the
southeast and gathers data
over a band about 100 miles
wide on each pass.
ERTS will no longer be
orbiting over Alabama after
Sunday but will return for
additional passes every 18
days as the earth rotates
below.
Dr. George McDonough, di-
rector of Marshall Center's
Environmental Applications
Office, said the objective is to ,
create a statewide land use
map that would enhance deve-
lopment planning.
Management I n f o r m a t ion
System foj- Alabama, leading
to more efficient use of the
state's resources, McDonough
said.
Experts contend that the
butterfly-shaped observatory
can provide information for
agriculture, forestry, geology,
land use management, hy-
drology, pollution control,
oceanography, meteorology
and ecology.
Alabama Gov. George Wal-
lace has committed the full
support and cooperation of the
state, including a substantial
amount of resources, McDo-
nough said.
Aircraft from the National
Aeronautics and Space Ad-
ministration, including one
from Marshall Center, will
provide specialized and local
1
 data in greater detail to make
the broad satellite pictures
more meaningful..
Marshall Center is also de-
signing and building data col-
lection platforms — actually
buoys — that will be located
in Mobile Bay and at selected
river sites to cross reference
data on water temperatures,
salinity and pollution with
information picked up by the
satellite.
A $250,000 grant was made
to the University of Alabama
by the space agency to coop-
erate with other agencies in
using ERTS data.
Involved in the project oth-
er than the University of
Alabama and Marshall Center
are the Alabama Geological
Survey, Alabama Marine
Science Consortium at the
Marine Sciences Institute,
Dauphin Island, Ala.
Auburn University's Dr.
Reginald Vachon is coordinat-
ing plans to develop the
information system.
The Alabama Development
Office is one of the major
coordinators of state users
and conducted meetings in
April to correlate use of the
satellite data.
At least 15 summer faculty
fellows working at Marshall
Center are helping in the
design of the information sys-
tem '.
-41-
ght Center — Huntsville, Ala. 35812 August 16, 1972
New Earth Resources Info
System Will Enhance State
Plans for a regional Earth Resources Information System will be
revealed here tomorrow by a team of college and university faculty
members.
Using Alabama as a prototype, the Summer Faculty Fellows have
been developing the new system during their 11-week stay at the
Marshall Center.
Dr. Reginald I. Vachon of Au-
burn University directed the pro-
gram along with Herman G. Ham-
by, a Physicist in the Environmen-
tal Applications Office. This
office, under the direction of Dr.
George F. McDonough, has been
studying the use of satellite data
to solve problems in resources-
management, pollution abatement,
and other environment-r e l a t e d
areas.
In MSFC's Morris Auditorium at
2 p.m. tomorrow, the information
system called ERISTAR, Earth
Resources Information Storage
Transformation, Analysis and Re-
trieval, will be explained to Mar-
shall Center employees. ERISTAR
is a proposal to gather a variety
of data from sources such as satel-
lites, buoys or other instrumented
packages and cause it to be corre-
lated into a cross section of data
that could enhance industrial de-
velopment, conserve natural re-
sources and combat pollution.
Marshall Center employees
are invited to attend the pre-
sentation in Morris Auditori-
um. It starts at 2 p.m. and
ends at 4 p.m., according to
Dr. Vachon.
Dr. Vachon said the informa-
tion will be made available to an
Alabama Earth Resources Infor-
mation Committee established by
Gov. George C. Wallace. Drs.
Vachon and McDonough serve on
this committee.
Dr. McDonough said the impend-
ing flood of new information from
the Earth Resources Technology
Satellite (ERTS) can provide great
benefits to the people of Alabama.
To realize its potential, however,
there is need for a well designed
information management system
to assure proper data dissemina-
(See RESOURCES on Page 4)
RESOURCES
(Continued From Page 1)
tion to the users within the state,
he added. This system will require
the identification and orientation
of users, the development of
necessary technology to cope with
large quantities of data, and the
establishment of working inter-
faces with other government
agencies, particularly the regional
government groups within Ala-
bama.
Since the project started here,
the Earth Resources team has met
with officials in Georgia, Tennes-
see and South Carolina to explain
plans for the system and to obtain
a broad base of ideas on the re-
quirements for such a system.
It is anticipated that this system
ultimately could be adapted to
use by any state wishing to utilize
data provided by Earth resources
satellites, supplemented by infor-
mation gathered on Earth.
The Summer Faculty Fellows
are involved in a joint National
Aeronautics and Space Admini-
stration and American Society for
Engineering Education program
aimed at the development of mul-
tidisciplinary systems engineering
design courses.
Participants include Dr. Richard
W. Berry, San Diego State Uni-
versity; Dr. William E. Biles, Uni-
versity of Notre Dame; Prof. Louis
F. Boness, Purdue University; Dr.
Louis I. Briggs, University of
Michigan; Dr. Wilburn O. Clark,
Arizona State University; Prof.
Jacques L. G. Emplaincourt, Uni-
versity of Alabama; Dr. Carl B.
Estes, Oklahoma State University;
Dr. Richard C. Gerhan, Baldwin-
Wallace College; Dr. Rafael Gon-
zalez, University of Tennessee; Dr.
16, 1972
Richard O. Hoffman, University of
Nebraska; Dr. Donald H. Kraft,
University of Maryland; Dr. Theo-
dore A. Meyer, University of South
Alabama; Dr. Andrew C. Ruppel,
University of Virginia; Dr. Charles
W. Skinner, North Carolina State
University and Dr. Joseph J.
Talavage, Georgia Institute of
Technology.
Associate directors are Dr. Rus-
sell E. Lueg, University of Ala-
bama and J. Fred O'Brien, Jr.,
Auburn University.
MARSHALL •& STAR
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APPENDIX IV
PARTICIPANT EVALUATION FORM SUMMARY
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1.
2.
3.
Participant Evaluation Form Summary
ASEE mailout (12 answers)
through participant of UNISTAR—Dr. Steve Zimmerman
Classmate told me about it
while working on ERTS-A project—took trip to Marshall, met Dr. Vachon
Meager—3 Adequate—12 Generous—0
A) Yes— 13 No-- 2
B) Yes— 14 No— 1
C) More time to do adequate research into user topic
problem was almost too challenging; it's so J»ig sometimes defies getting
handle on it
4. Yes—14 No—0 Possibly—1
5. example problems successfully used by others
more insight into method & procedure for directing multidisciplinary systems
design program
1) list of "semester-size" project topics; 2) case studies of successful
programs in operation
some techniques in quantitatively measuring & synthesizing group inputs on
specific issues
more examples of systems approach
book on systems approach
experience of group dynamics
how to overcome inertia & bureaucratic resistance to such interdisciplinary
programs
depends on interest in jultidisciplinary design courses at ASU
local cognote activity & staff—both institutional and on state level
would have to discuss with staff and faculty members of dept.
6. Yes—11 No—3 Unknown—1
Incorporate elements of it into existing courses
Assist in one that is being developed (Engr. Geology); con't responsibility
for another (Geochemistry)
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7. Have set 2 wks in fall quarter '72 to demonstrate program in one of my courses.
Encourage profs in 4 other depts to try in a course in winter quarter '73. Then
select problem common to all, depts act as task groups. Limit participants to
good seniors.
1) Pick problem, e.g., land use; 2) contact likely participants (Engr., Environ.
Science, City Planning); 3) coordinate with Univ. Office of Research
propose multidisciplinary approaches to systems analysis with societal problems.
Matrix management approach used to organize personnel for project. Typical systems
approach used to guide project along.
not design as such. Plan to con't work of ERISTAR in State of Tenn.
Already there
Use systems approach to solve socio-economic problems. Open to students in all
disciplines
Would like to have seniors from the^following work on design project; Industrial
engr., business admin., law, mech. engr., economics, marketing
Along lines of earth resource information & information management by gathering
local interest of staff & cognate disciplines, developing course description,
getting some Federal (NSF?) funding
8. Yes--15 No--0
Tell people they must have utilities turned on themselves & maybe in person;
what places past participants liked (restaurants, entertainment, apartments,
^etc.); best time to hunt for apartments. Mail earlier.
Notification that bank was in Bldg. 4200; more complete list of housing units
Mail earlier; more housing info
More housing info
1) publish mail forwarding address at Marshall for those traveling long dist.;
2) send addresses of offices of Apt. houses used by previous years participants.
Xerox copy of yellow page not very helpful
More info on housing (without making arrangements for participants): which units
require full 3 mo. lease; extra money for short lease; which will not sign
short leases, exp. for 3 br.; etc.
Develop "approved list" of apartments, where terms are negotiated in advance
Change from usual routine; group dynamics experience; exposure to program
Interaction withparticipants; introduction to systems design; multidisciplinary
interaction
Enhancement of one's skill in systematic problem solving; opportunity to work on
problem of importance; opportunity meet & work with pros from other disciplines;
opportunity to view workings of major Federal agency
Education—learning weakness & strnegths of systems approach; learning about NASA
in variety of locations; personal contacts made
Permits one to consider approaches & viewpoints from other disciplines, & from
persons in own discipline who have different training & experience; opportunity
to get publication or two
-45-
con'd.
Good training in systems approach; excellent study in group dynamics; dealt with
very timely problem
Training exercise; broaden-ed exposure
Good exposure to systems approach; working on practical problem; exposure to area
of Earth Resources
Interaction with other persons
Interface with variety of people; involvement in contemporary problem; exposure
to "glamorous" agency like NASA1 contact with guest speakers
Multidisciplinary interaction; short-term concentrated activity; exposure to new
areas of interest
Educational experience extraordinaire; chance to meet good people in several areas
of technical expertise; chance to learn about exciting new problem; chance work
on problem area; good management of group
Interfacing with other participants, staff & people at Marshall—working together
with those people with different backgrounds--creativity
Intense study of problem with interaction & contribution of diverse faculty staff
in multidiscipline environment
10. Frustrating at times to be caught in conflict between learning experience & design
program; at times speakers & discussions hinderance to design pro
Insufficient reimbursement for relocation expenses
May have "wasted" effort on problem which was too big
11 week program means no vacation
Relocation, barely adequate salary
1) Three months away from home institution create difficulties in some cases
(get behind in correspondence & modifications to papers in review, etc.);
2) relocation presents some logistical problems for family
Difficulty of maintaining balance between training objective & problem-solving aim;
not enough involvement in program by host NASA facility
Lack of time to study strategies associated with directing systems approach;
Utilize summer program experience to follow through implementation of recommen-
dations
Participant loses money compared to staying at home, if possible; absorbs entire
summer--not any vacation time
Difficulty in syncronizing program start & stop times with many different Univ.
Group systems approach without specific expert management decision is inefficient
Maybe need little more background before project starts or at beginning of it
11. Yes--15 No-- 0
Jim Shamblin--OSU-IE
Palmer Terrill--OSU-IE
Tony Smith--Auburn-IE
Dr. C. C. Moore, Director Research Center
Frederick R. Davidson
Dr. Thomas P. Cullinane, Univ. Ala., Huntsville (IE)
Dr. James R. Smith, Tenn. Tech (IE)
Dr. Wayne C. Turner, Va. Tech (IE)
Dr. Wayne Claycombe; U. Tenn. (IE)
Dr. Marshal Pace
Dr. Asa Bishop
Dr. J. Wayne Walls
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11. con'd.
L, G. Callahan (Ga. Tech)
T, Kvalseth (Ga. Tech)
Prof. Robert Ebert—Baldwin-Wailace College
Dr. James Thomas, U. Nebraska
Dr. Christina Gregg, Medical School, Jackson, MS
Keith Crane, 542 Circle Drive, Ann Arbor, MI
G, V. Kvitek (Elec. Engr.)
Dr. James D. Powell, NC State
Dr. David A. Link, NC State
Dr. Laurence Heilprin, U. Maryland
Dr. T. W. Hill, Jr., Purdue
Dr. Stuart Mann, Penn State (send him final report if possible)
Richard McCammon--U. Illinois
Peter Buttner--R.P.I, Troy, N.Y.
Dr. Neal Lineback--U. Ala.
Dr. R. Fusell--U. Ala.
12. Yes--IS No—0
Systems Analysis & Approach helpful in teaching students how to describe &
improve library operations & make better library management decisions •
Teach courses in design of information storage & retrieval systems & in design of
simulation models
Way to document approach to solving problem
Will be released 1/3 time next year to explore problem
Use systems approach to solve socio-economic problems
Teaching systems courses . .
Present systems approach as general philosophy & illustrate by project similar
to but of much less magnitude
Industrial Production Systems Analysis Courses I & II each have weekly lab.
Typical requirement is to have students solve realistic systems problem.
Considering trying this methodology in 2 graduate seminars in geochemistry of
sediments
Using it as framework for analysis in project-type courses; incorporating in
discussions of problem-solving techniques & philosophies
Similar to this summer's program
Design courses at Sr. level; lay out procedure, illustrate with simple examples,
monitor
13. De-emphasize training aspects in favor of tackling critical problems; try package
"gee-whiz" trips earlier in program; perhaps 1st wk devoted to orientation
to NASA & systems approach; schedule speakers for 2 hrs (1000-1200 ft 1300-1500);
request participants to provide list of desired speakers before arrive for
start of program; would smaller be more effective? (15-20 seems to be used
because of training desires)
Scrap that damn C54; more $; less speakers late in program; means to limit one
speaker, i.e., 3% hours too much
Require more homework before program begins; review systems approach in more
detail, frequently & earlier in program
Screen speakers & appraise them of time limits & subject area; schedules days so
speakers will always speak in afternoon & mornings will be free for individual
or group work
-47-
13. con'd.
Limit time spent in trips & hearing speakers to allow more time for analysis of
problem; spend more time in gask group & committee activities rather than
project meeting
More initial guidance
Impose more requirements for internal communications; limit group meets to
communication only, not for decision-making
Place on 2 summer basis
Schedule speakers 8-10, 10-12, 1-3, 3-5; require speaker stop after 1 hr & let
those interested stay next hr
Pragmatic aspects of situation stated prior to day before having report done
More definite design objective; tighter direction & control by staff
More minority group & women participants, few nontechnical participants if project
warrants; tell people of references to look up backgroun before coming
In general methodology I would not suggest change. Success depends largely on
2 factors—expertise of interacting staff & competence & expertise of faculty
fellows
By including more background info before setting up organization & not changing
organization structure once it's finalized
14. Follow-on project sounds exciting
Very memorable experience
Too many total group sessions discussion trivial items; schedule speakers to
avoid conflicts with productive report writing if possible; order of speakers
could have better sequence--try avoid "repetitive" sessions
This summer well spent both professionally & personally
Would like to see work on ERISTAR con'd by this group
NASA could make effective application of program by awarding small grants
($5K-25K) for con'd research into specific areas bared by design effort
Physical support services excellent; pay checks on time & spread out well;
staff did good job against almost overwhelming odds to arrange travel
Generally, speaker presentation which gave overview (in about 1 hr) & then inter-
acted with interested members were better received
Would be shame to see ERISTAR concept lie fallow in future. Some action should be
taken
12. con'd.
On graduate seminar level, addressed to developing 1 major concept of a subject
area
I can see methodology applied in areas of geography (i.e., political geogr.)
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